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Employment 

Outlook 

Life Science Occupations 

• Life Scientists 

• Biochemists 
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The life sciences encompass the 
study of all living organisms and 
the processes that determine the 
nature of life. They are concerned 
with men and microbes, plants 
and animals, and health and dis- 
ease, as well as how these organ!- 
isms relate to their environment. 

Some scientists in this field 
perform research to expand our 
understandings of living things. 
Others, who teach, pass this 
knowledge on to students. Many 
scientists pursue both activities. 
Still others apply these concepts 
and principles to the solution of 
practical problems, such as the 
development of new drugs or va- 
rieties of plants. 

This chapter discusses life sci^ 
entists as a group since they re- 
ceive comparable basic training 
and have similar employment and 
earning prospects. Brief descrip- 
tions are provided about the na- 
ture of the work of a number of 
life scientists — including botan- 
ists, zoologists microbiologists, 
biophysicists, ecologists, patholo- 
gists, and pharmacologists. This 
chapter also contains a separate 
statement on biochemists. Mc^e 
detailed statements for other pro- 
fessional workers in the life sci- 
ences — soil scientists, soil con- 
servationists, foresters, and range 
managers — are discussed else- 
where in the Handbook. 



LIFE SCIENTISTS 

(D.O.T. 040.081, 041.081, 070.081, and 
077.128) 

Nature of the Work 

Life scientists study living or- 
ganisms, their structure, evolu- 



Life sciences 

tionary development, behavior, 
and life processes. They place 
emphasis on the relationship be- 
tween these organisms and their 
environments. The number and 
variety of plants and animals are 
so vast and the life processes so 
varied and complex that life sci- 
entists must of necessity become 
specialists. Some learn as m7ich 
as possible about a particular 
kind of animal, plant, or micro- 
organism. Others, interested in 
how an animal or the human body 
functions, study such things as 
the nervous system, how food is 
digested, or how organisms are 
affected by disease. Some are in- 
terested in the evolution of living 
organisms, the mechanisms of 
heredity; or the ways environ- 
mental factors, such as light or 
heat, affect life processes. In gen- 
eral, life scientists specialize in 
one of three broad areas — agri- 
culture, biology, medicine. 

Two-fifths of all life scientists 
are engaged in research and de- 
velopment. Many conduct basic 
research, which is aimed at add- 
ing to our knowledge of living 
organisms with only secondary 
regard to its application. Never- 
theless, the development of in- 
secticides, disease-resistant crops, 
and antibiotics have resulted 
from basic research in the life 
sciences. Much of the basic medi- 
cal knowledge of the treatment 
of disease has its origin in pure 
science. 

Research in the life sciences 
may take many forms. A botanist 
exploring the volcanic Alaskan 
valleys to see what plants live in 
this strange environment and a 
zoologist searching the jungles of 
the Amazon valley for previously 
unknown kinds of animals are 
both doing research; likewise, an 
entomologist in a laboratory tests 
various chemical insecticides for 
effectiveness and possible haz- 



ards to human and animal life. 

Regardless of the type of re- 
search in which they are engaged, 
life scientists must be familiar 
with fundamental research tech- 
niques and the use, not only of 
light and electron microscopes, 
but of other complex physical and 
electronic laboratory equipment. 
Advanced techniques and princi- 
ples from chemistry and physics 
are applied widely. A knowledge 
of mathematical and statistical 
procedures, as well as of the op- 
eration of electronic computers, 
often is needed in experiments 
involving a large number of vari- 
able factors. 

Teaching in a college or uni- 
versity is the major function of 
nearly one-fourth of all life scien- 
tists. Many teachers combine inde- 
pendent research with their regu- 
lar teaching duties, and in some 
large educational institutions, use 
the major portion v*>f their time 
on research. 

More than one-fourth of all life 
scientists are engaged in manage- 
ment and administrative work, 
primarily the planning, super- 
vision, and administration of pro- 
grams of research or testing of 
foods, drugs, and other products. 
Others provide liaison between 
the Federal Government and the 
agricultural experiment stations 
at State universities, assisting in 
the planning, development, and 
evaluation of research programs 
at these stations. 

The remaining life scientists 
are engaged in a variety of other 
types of work, such as consulting, 
writing, testing, and inspection. 
A few are employed in technical 
sales or field service work for in- 
dustrial firms; such work may 
include, for example, teaching 
company salesmen and prospec- 
tive purchasers the value and 
proper use of new chemicals. 
Some are engaged in research in 
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Botanists study leaves of pepper plant to be launched Into eartt>; orbit 



natural history museums, zoos, 
and botanical gardens. 

Life scientists may be classi- 
fied into three broad groups char- 
acterized by the general typo of 
organism with which they work: 
Botanists, who study plants; zo- 
ologists, who are concerned with 
animals; and microbiologists, who 
work with micro-organisiiM. 

Botanists study all aspects of 
plant life. Plant taxonomists 
identify and classify plants. Plant 
ecologists study the interrelation- 
ships between environmental ele- 
ments and plant life and distribu- 
tion. Other botanists include 
plant morphologists, concerned 
with the structure of plants and 
plant cells; plant physiologists, 
interested in the life processes of 



plants ; and plant pathologists, 
engaged in determining the cause 
and control of plant diseases. 

Zoologists study animal life — 
its origin, classification, behavior, 
life processes, diseases, and para- 
sites — and the ways in which ani- 
mals influence and are influenced 
by their environment. Zoologists 
who specialize in the study of 
certain classes of animals may use 
titles that indicate the kind of 
animal studied, such as ornitholo- 
gists (birds), herpetologists (rep- 
tiles and amphibians) , ichthy- 
ologists (fishes), and mammal- 
ogists (mammals). 

Microbiologists investigate the 
growth, structure, and general 
characteristics of bacteria, vi- 
ruses, molds, and other organisms 



of microscopic or submicroscopic 
size. Although the terms bacteri- 
ology and microbiology are some- 
times used interchangeably, mi- 
crobiology, the broader term, is 
preferable when referring to the 
study of all microscopic organ- 
isms. Microbiologists isolate and 
make cultures of these organisms 
in order to examine them with a 
variety of highly specialized 
equipment. Some microbiologists 
pursue medical problems, such as 
the relationship between bacteria 
and infectious disease, or the af- 
fect of antibiotics on bacteria. 
Others specialize in jioil bacteri- 
ology (the study of soil micro- 
organisms and their relation to 
soil fertility), virology (the study 
of viruses) , immunology (the 
study of the mechanisms that 
fight infection), or serology (the 
study of animal and plant 
fluids, including blood serums). 

Life scientists also may be 
classified according to the type 
of approach used — some of which 
are wholly within 1 of the 3 major 
groupings, and others which may 
be found in all 3 groups. Some 
life scientists are classified ac- 
cording to the specific type of or- 
ganism studied. Some life sci- 
entists whose work cuts across 
more than one of these major 
groupings, as often in the case of 
college and university teachers, 
simply may ca^l themselves bi- 
ologists. A description of the 
work of some life scientists fol- 
lows. 

Agronomists are concerned with 
field-crop problems. They develop 
new methods of growin g crops for 
improved quality, higher yield, 
and more efficient production. 
They seek new, hardier varieties 
of crops and better methods of 
controlling disease, pests, and 
weeds. Agronomists may special- 
ize in the problems of a geographi- 
cal region, a particular crop, or a 
technical area, such as crop- 
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breeding or production methods. 

Anatomists study the form and 
structure of organisms. Those 
who specialize in the structure of 
cells are known as cytologists, 
whereas those who specialize in 
the structure of tissues and or- 
gans are known as histologists. 
Anatomists may examine struc- 
tures visible to the naked eye or 
of microscopic size, or those of 
submicroscopic size, visible only 
through the use of the electron 
microscope. Many anatomists 
specialize in human anatomy. 

Biochemists, who are trained in 
both chemistry and biology, study 
the chemical processes of living 
things. A more detailed descrip- 
tion of their work is contained in 
a separate statement elsewhere in 
this chapter. 

Biological oceanographers, or 
marine biologists, study the plant 
and animal life in the oceans and 
the environmental conditions af- 
fecting them. See separate state- 
ment on Oceanographers else- 
where in the Handbook. 

Biophysicists who are trained in 
both physics and biology, investi- 
gate the physical principles of 
living cells and organisms, and 
their responses to physical forces, 
such as heat, light, radiation, 
sound, and electricity. They may 
use the electron microscope to 
make tissues visible down to the 
smallest units aad they may use 
nuclear reactors to study the ef- 
fect of radiation on cells and 
tiss.ues. 

Ecologists study the mutual 
relationship among organisms 
and between them and their en- 
vironment. They are interested in 
the effects of environmental in- 
♦fluences such as rainfall, temper- 
ature, altitude, and kind and 
quality of food. 

Embryologists study the devel- 
opment of an organism from fer- 
tilization of the egg through the 
hatching process or gestation 
period. They investigate the phys- 

O 
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iological, biochemical, and genet- 
ic mechanisms that control and 
direct the processes of develop- 
ment, how and why this control 
is accomplished, and the causes 
of abnormalities in development. 

Entomologists .are concerned 
witli insects and their relation to 
plant and animal life. They iden- 
tify and classify the enormous 
number of different kinds of in- 
sects. Some entomologists se ek 
methods of controlling harmful 



insects that carry disease and 
spoil food supplies. Others de- 
velop ways to encourage the 
growth and spread of beneficial 
insects, such as honeybees. 

Geneticists explore the origin, 
transmission, and development of 
hereditary characteristics. Genet- 
icists engaged primarily in im- 
proving plant and animal breeds 
of economic importance — such as 
cereal and tobacco crops or dairy 
cattle and poultry — may be 
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classified as plant or animal 
breeders, agronomists, or animal 
science specialists. Theoretical 
geneticists search for the mech- 
anisms that determine inheri- 
ted traits in plants, animals, or 
humans. 

Horticulturists work with or- 
chard and garden plants, such as 
fruits, nuts, vegetables, flowers 
and ornamental plants, and other 
nursery stocks. They develop new 
or improved plant varieties and 
better methods of growing, har- 
vesting, storing, and transport- 
ing horticultural crops. Horticul- 
turists usually specialize in either 
a specific plant or a particular 
technical problem, such as plant 
breeding. 

Husbandry specialists (animal) 
conduct research on the breeding, 
feeding, management, and dis- 
eases of domestic farm animals 
to improve the health and yield 
of these animals. 

Nutritionists examine the proc- 
esses through which food is 
utilized, the kinds and quantities 
of food elements — such as min- 
eraio, fats, sugars, vitamins, and 
proteins — that are essenti^ to 
build and repair body tissues and 
maintain health, and how these 
food elements are transformed 
into body substances and energy. 
Nutritionists also analyze food to 
determine its composition in 
terms of essential ingredients or 
nutrients. 

Pathologists study the nature, 
cause, and development of dis- 
ease, degeneration, and abnormal 
functioning in humans, in ani- 
mals, or in plants. Many special- 
ize in the study of the effects of 
diseases, parasites, and insect 
pests on cells, tissues, and organs. 
Others investigate genetic varia- 
tions and other abnormal effects 
caused by drugs. The term ''path- 
ologist^' is normally reserved for 
specialists in human pathology 
(medical pathology). Specialists 
in animal pathology are usuaUy 





Pathologists usually work in 
laboratories. 

veterinarians. (See statement on 
Veterinarians.) Those who study 
plant diseases may be called plant 
pathologists or phytopatholog- 
ists; their work is discussed under 
the section on botanists. 

Pharmacologists conduct tests 
to determine the effects of drugs, 
gases, poisons, dusts, and other 
substances on the functioning of 
tissues and organs, and relate 
their findings with medical data. 
They may develop new or im- 
proved chemical compounds for 
use in drugs and medicines. 

Physiologists study the struc- 
ture and functions of cells, tis- 
sues, and organs and the effects 
of environmental factors on life 
processes. They may specialize in 
cellular activities or in one of the 
organ systems, such as the diges- 
tive, nervous, circulatory, or re- 
productive systems. The knowl- 
edge gained in such research of- 
ten provides the basis for the 
work of many other specialists, 
sucli as biochemists, pathologists, 
pharmacologists, or nutritionists. 



Places of Employment 

An estimated 170,000 persons 
were employed in the life sciences 
in lOOr. About 10 percent were 
women. Of this total, nearly 

48.000 worked in agricultural sci- 
ence, more than 66,000 worked in 
biological science, and about 

54.000 worked on problems re- 
lated to medical seience. 

More than half of the total 
were employed by colleges and 
universities in v^aching and re- 
search positions. Medical schools 
and their associated hospitals em- 
ployed particularly large numbers 
of life scientists in the medical 
field. State agricultural colleges 
and agricultural experiment sta- 
tions operated by universities in 
cooperation with Federal and 
State Governments employed 
sizable numbers of agronomists, 
horticulturists, animal husbandry 
specialists, entomologists, and 
other agriculture-related special- 
ists. 

The Federal Government in 
1968 employed about 28,000 life 
scientists, two-thirds of whom 
were employed in the Depart- 
ment of Agriculture. The De- 
partment of the Interior em- 
ployed nearly all the fish and 
wildlife biologists in the Federal 
Government. Other large num- 
bers of life scientists were em- 
ployed by the Department of the 
Army and the National Institutes 
of Health. State and local gov- 
ernments, combined, employed 
about 19,000 biologists — mostly 
fish and wildlife specialists, mi- 
crobiologists, and entomologists 
— for work in conservation, de- 
tection and control of diseases, 
and plant breeding. 

Approximately 26,000 life sci- 
entists worked for private indus- 
try in 1968. Among the major in- 
dustrial employers \;v^ere manu- 
facturers of pharmaceuticals, in- 
dustrial chemicals, and food 
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products. A few were self-em- 
ployed. Nearly 6,000 life scien- 
. tists worked for privately financed 
Vresearch organizations and 
other nonprofit foundations. 

Although life scientists were 
employed in all States, nearly 
two-fifths were located in five 
States — California, New York, 
Pennsylvania, Illinois, and Mary- 
land. More than one-tenth of all 
life scientists were located in 
only two Metropolitan areas — 
Washington, D.C., and New 
York, N.Y. 

Training, Other Qualifications, 
and Advancement 

Young people seeking profes- 
sional careers in the life sciences 
should plan to obtain an ad- 
vanced degree — preferably a Ph.. 
D. — in their field of interest. The 
bachelor^s degree with a major 
in one of the life sciences is ade- 
quate preparation for many be- 
ginning jobs, but promotional op- 
portuniities for those without 
graduate training may be limited 
to intermediate level positions. 

The Ph. D. degree generally is 
required for higher level college 
teaching positions and for inde- 
pendent research. It is also nec- 
essary for an increasing number 
of other positions involving the 
administration of research pro- 
grams. 

New graduates having a mas- 
ter's degree may qualify for most 
entry positions in applied re- 
search and for some types of po- 
sitions in college teaching and 
basic research. 

Those having a bachelor^s de- 
gree may qualify for positions 
involving testing, production and 
operation work, technical sales 
and service, and duties cormected 
with the enforcement of govern- 
ment regulations. They also may 
obtain positions as advanced 
technicians, particularly in the 



medical area. Those who gradu- 
ate near the top of their class 
may qualify for some research 
positions, but these positions are 
mostly of a routine nature or are 
performed under close super- 
vision. Some graduates having a 
bachelor^s degree may take 
courses in education and choose 
a career as a high school teacher 
of biology rather than one as a 
life scientist. (See statement on 
Secondary School Teachers.) 

Training leading to a bache- 
lor's degree with a major in one 
of the life science specialties is 
offered by nearly all colleges and 
universities. Courses differ great- 
ly from one college to another, 
and it is important that a student 
determine which college program 
best fits his interests and needs. 
In general, liberal arts colleges 
and universities emphasize train- 
ing in the biological sconces and 
in the medical aspects of life 
science. State universities and 
land-grant colleges offer special 
advantages to those interested in 
agricultural sciences because 
their agricultural experiment sta- 
tions provide many opportunities 
for practical training and research 
v/ork. 

Prospective life scientists 
should obtain the broadest under- 
graduate training possible in all 
branches of biology and in re- 
lated sciences; particularly bio- 
chemistry, organic and inorganic 
chemistry, physics, and math- 
ematics. Courses in statistics, 
calculus, biometrics and com- 
puter programming analysis are 
becoming increasingly essential. 
Training and practice in labora- 
tory techniques, in the use of lab- 
oratory equipment, and in field- 
work are also important. 

Advanced degrees in the life 
sciences also are conferred by a 
large number of colleges and uni- 
versities. Requirements for ad- 
vanced degrees usually include 
fieldwork and laboratory re- 




search, as well as classroom stud- 
ies and preparation of a thesis. 

Employment Outlook 

Employment opportunities for 
life scientists having graduate de- 
grees are expected to be very good 
throxighout the 1970's. Demand 
will be strong for those having 
doctorates to do research on prob- 
lems important to medicine, 
health, and environmental qual- 
ity control. Employment oppor- 
tunities are likely to be favorable 
for persons having bachelor's de- 
grees who naduate near the top 
of their class. New ^aduates 
holding the bachelor's degree will 
find many opportunities to work 
as research assistants or in tech- 
nician jobs while continuing their 
graduate education. 

Employment in the life sci- 
ences is expected to grow very 
rapidly throughout the 1970's. 
In addition to employment 
opportunities resulting from 
growth, nearly 9,600 life scien- 
tists will be needed each year to 
replace those who transfer to 
other fields, retire, or die. 

One of the major factors which 
will tend to increase the employ- 
ment of life scientists is the an- 
ticipated continued growth in re- 
search and development, par- 
ticularly in medical research pro- 
grams sponsored by the Federal 
Government and voluntary health 
agencies, including those promot- 
ing studies of heart disease, can- 
cer, and birth defects. Research 
in such relatively new areas as 
space biology, radiation biology, 
environmental health, biological 
oceanography, and hereditary 
regulation also will probably in- 
crease. 

Industry also is expected to in- 
crease its spending for research 
and development in the biological 
sciences. Furthermore, the strin- 
gent health standards of the Fed- 
eral regulatory agencies are likely 
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to result in a heightened demand 
for additional life scientists in 
industry to perform research and 
testing before new drugs, chemi- 
cals, and processing methods are 
made available to the public. 

Another factor which should 
increase employment of life sci- 
entists is the substantially larger 
college and university enroll- 
ments expected during the 1970's. 
Although the resulting rise in de- 
mand for teachers will be to a 
large extent for Ph. D.^s, there 
will be many openings for quali- 
fied people holding master’s 
degrees. 

Earnings and Working Conditions 

In the Federal Government in 
late 1968, life scientists having a 
bachelor’s degree could begin at 
$5,732 or $6,981 a year, depend- 
ing on their college records. Be- 
ginning life scientists having a 
bachelor’s degree and some grad- 
uate study could start at $6,981, 
$8,462, or $10,203, depending up- 
on academic records and previous 
experience. Those having the Ph. 
D. degree could begin at $10,203 
or $12,174. Pharmacologists had 
somewhat higher starting salaries 
than other life scientists. 

Life scientists having the Ph, 
D. degree and employed as col- 
lege and university teachers typi- 
cally received starting salaries 
between $7,000 and $8,500 a year 
in 1968, according to the limited 
information available. (For fur- 
ther information, see statement 
on College and University Teach- 
ers.) Life scientists in educa- 
tional institutions sometimes sup- 
plement their regular salaries 
with income from writing, con- 
sulting, and special research 
projects. 

According to the National Sci- 
ence Foundation’s Register of 
Scientific and Technical Person- 
nel, agricultural scientists earned 



about $11,000 a year in 1968. 
The average (median) annual 
salary for biological scientists 
was $13,000 in 1968, according 
to the Register; only 10 percent 
earned less than $7,500 a year, 
and about 10 percent earned 
$23,000 or more. In general, life 
scientists in private industry tend 
to have higher salaries than those 
in either colleges and unversities 
or Government employment. 



Sources of Additional Information 

General information on careers 
in the life sciences may be ob- 
tained from: 

American Institute of Biological 
Sciences, 3900 Wisconsin Ave. 
NW., Washington, D.C. 20016. 

Specific information on Fed- 
eral Government careers may be 
obtained from: 

Interagency Board of U.S. CSvil 
Service Examiners for Wash- 
ington, D.C., 1900 E St. NW., 
Washington, D.C. 20415. 

BIOCHEMISTS 

(D.O.T. 041,081) 

Nature of the Work 

The biochemist has an important 
role in modem science’s research 
for the basis of life and the fac- 
tors that sustain life. His pro- 
fessional interests range from 
what determines heredity to how 
living things react to space 
travel. 

Biochemists study the chemical 
composition of living organisms. 
They identify and analyze the 
chemical processes related to bi- 
ological functions, such as mus- 
cular contraction, reproduction, 
and metabolism. Bichemists in- 
vestigate the effects on organisms 



of such chemical substances as 
foods, hormones, and drugs. They 
study the chemical changes in 
living tissue caused by genetic 
and environmental factors. 

Biochemists study a wide va- 
riety of substances, ranging from 
very small molecules to giant 
macromolecules. They analyze 
chemical compounds such as min- 
erals, sugars, amino acids, pro- 
teins polysaccharides, nucleic 
acids, fats, and steriods. Biochem- 
ists deal with problems in ge- 
netics, enz 3 miology, hormone ac- 
tion, bioenergetics, and the phe- 
nomena of biochemical control. 

Foremost among the areas of 
application of biochemistry are 
medicine, biomedicine, nutrition, 
and agriculture. In the medical 
field, biochemists may investigate 
the causes and cures of disease 
or develop diagnostic procedures. 
In the biomedical area, they con- 
tribute to our understanding of 
genetics, heredity, brain function, 
and physiological adaption. In the 
nutritional field, they may iden- 
tify the nutrients necessary to 
maintain good health and tb'* 
fects of specific deficic^ 
various kinds of perform^, 
eluding the ability to ieam. 
agriculture, biochemists investi- 
gate soils, fertilizers, and plants, 
and undertake studies to dis- 
cover more efficient methods of 
crop cultivation, storage, and 
utilization, and the design and 
use of pest-control agents. 

Biociiemists apply the princi- 
ples and procedures of chemical 
and physical analysis to their re- 
search problems. They use a va- 
riety of scientific instruments 
and devices, including electron 
microscopes and radioactive iso- 
tope counters, and devise new in- 
struments and analytical tech- 
niques as needed. Biochemists 
usually report the results of their 
research in scientific journals and 
sometimes lecture before scien- 
tific groups. 
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Biochemist constructs molecular model. 



About seven out of ten bio- 
chemists are engaged in research. 
The vast majority pursue basic 
research designed to increase sci- 
entific knowledge. The small 
group of biochemists working in 
applied research use the discov- 
eries of basic research to solve 
practical problems or develop 
useful products. For example, 
through basic research, biochem- 
ists discover how a living organ- 
ism forms a hormone. This 
knowledge is put to use by syn- 
thesizing the hormone in the lab- 
oratory and then producing it on 
a mass scale to enrich hormone- 
deficient organisms. The distinc- 
tion between basic and applied 



research, however, is often one of 
degree; biochemists may engage 
in both types of work. 

Some biochemists teach in col- 
leges and universities, often com- 
bining research with teaching. 
Small proportions are engaged in 
production and testing activities 
or private consulting. 



Places of Employment 

Approximately 11,000 bio- 
chemists were employed in the 
United States in 1968; about 15 
percent were women. Biochemists 
were employed in both large and 
small cities, and in all States. 



About half of all biochemists 
were employed by colleges and 
universities in 1968, Many of 
these scientists were teaching and 
performing research in univer- 
sity-operated laboratories and 
hospitals. Another 700 biochem- 
ists worked for nonprofit organi- 
zations, such as research insti- 
tutes and foundations. 

Private industry employed 
several thousand biochemists. 
The largest group of these v/orked 
in the chemical industry, primar- 
ily for manufacturers of drugs, 
insecticides, and cosmetics. 
About one-fiftn of all bio- 
chemists worked for Federal, 
State, and local government 
agencies. Most of these scientists 
were employed by Federal agen- 
cies concerned with health or 
agriculture. 

Training, Other Qualifications, 
and Advancement 

The minimum educational re- 
quirement for beginning positions 
in biochemistry is the bachelor's 
degree with a major in biochem- 
istry or chemistry, or with a ma- 
jor in biology and a minor in 
chemistry. For most entrance po- 
sitions in research and teaching, 
graduate training in biochemistry 
is required. Graduate work also 
is needed for advancement to 
most high-level positions in all 
types of work. 

Fewer than 40 schools award 
the bachelor's degree in biochem- 
istry. However, all colleges and 
universities offer a major in 
biology or chemistry. The pros- 
pective biochemist should talie 
undergraduate courses in chem- 
istry, biology, biochemistry, 
mathematics, and physics. 

More than 100 colleges and 
universities offer graduate degrees 
in biochemistry. For entrance in- 
to a graduate program in bio- 
chemistry, schools usually require 
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the student to have a bachelor^s 
degree in biochemistry, biology, 
or chemistry. However, students 
who have the bachelor's degree 
in another basic science but who 
have had several undergraduate 
courses in chemistry usually are 
admitted. 

In graduate school, the student 
builds upon the basic knowledge 
obtained in the undergraduate 
curriculum. He takes advanced 
courses and may conduct research 
in many areas of biochemistry. 
In completing work for the doc- 
toral degree, he usually special- 
izes in a particular field of bio- 
chemistry by doing intensive re- 
search and writing a thesis. 

Some graduate schoola having 
extensive research facilities or a 
staff highly accomplished in a 
special field have gained a repu- 
tation for training students in 
that particular field of biochem- 
istry. For example, a university 
affiliated with a medical school 
or hospital often has the facilities 
and equipment available for 
studying the biochemisty of dis- 
ease. Therefore, a student who 
desires to specialize in a particu- 
lar field of biochemistry should 
investigate the specialties of the 
various schools and make his se- 
lection carefully. 

New graduates having the 
bachelor's degree usually begin 
work in industry or government 
as research assistants. These po- 
sitions involve testing and 
analysis. In the drug manufac- 
turing industry, for example, re- 
search assistants may analyze the 
ingredients of a product to verify 
and maintain its purity or qual- 
ity. Some graduate students be- 
come research or teaching assist- 
ants in colleges and universities. 

Beginning biochemists having 
advanced degrees usually qualify 
for research or teaching positions. 
Some experienced biochemists 
who have Ph. D. degrees advance 
to high-level administrative posi- 



tions and supervise research pro- 
grams. Other highly qualified bio- 
chemists, who prefer to devote 
their time to research, often be- 
come leaders in a particular field 
of biochemistry. 



Employment Outlook 

The employment outlook is 
likely to be very good for bio- 
chemists through the 1970's. In 
addition to new opportunities re- 
sulting from the very rapid 
growth expected in this field, 
about 450 new biochemists will be 
needed each year to replace work- 
ers who transfer to other fields 
of work, retire, or die. 

The greatest demand will be 
for the biochemist who has the 
Ph. D. degree, to conduct inde- 
pendent research or to teach. 

The major factor underlying 
the anticipated growth is the con- 
tinued increase in expenditures 
for research and development in 
life sciences. These expenditures, 
which have risen rapidly in re- 
cent years, are expected to con- 
tinue to rise, although at a some- 
what slower rate. 

The greatest growth in employ- 
ment of biochemists is expected 
in medical research as research 
is expanded on health problems 
such as cancer, heart disease, 
muscular dystrophy, and mental 
illness. Additional biochemists 
will be needed to implement the 
more stringent drug standards 
that have been established by 
Congress and the Federal regu- 
latory agencies. Biochemistry 
also is becoming important in 
other fields, such as environmen- 
tal studies. 

Growing college enrollments, 
especially of students majoring in 
chemistry and the life sciences, 
will strengthen the demand for 
biochemists qualified to teach in 
colleges and universities. 

Although biochemistry is a 
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relatively small profession and 
job openings will not be numer- 
ous in any one year, the number 
of graduates who have degrees in 
this science also is fairly small 
and is expected to remain small. 
Thus, the employment outlook 
should continue to be favorable 
for biochemistry graduates. 



Earnings 

Starting salaries paid to bio- 
chemists employed by colleges 
and universities are comparable 
to those for other professional 
faculty members. Biochemists in 
educational institutions; often 
supplement their income by en- 
gaging in outside research or con- 
sulting work. 

In 1968, the average (median) 
earnings for all biochemists who 
had a bachelor's degree was 
$8,600; for those having a mas- 
ter's degree, $9,900; and for those 
having a Ph. D., $14,000. 

Sources of Additional Information 

General information on careers 
in biochemistry may be obtained 
from: 

American Society of Biological 
ChemistS) 9650 Rockville Pike, 
Bethesda, Md. 20014. 



OCCUPATIONAL OUTLOOK REPRINT SERIES 



Bulletin 

No. (cente) 

1650-1 Tomorrow’s Jobs 15 

PROFESSIONAL, MANAGERIAL, AND 
RELATED OCCUPATIONS 

Business Administration and Related 
Professions 

1650-2 Accountants 10 

1650-3 Advertising Workers, Marketing 

Research Workers, Public Re- 
lations Workers 15 

1650-4 Personnel Workers 10 

1650-5 Industrial Traffic Managers, Pur- 
chasing Agents 10 

Health Service Occupations 

1650-6 Physicians, Osteopathic Physi- 
cians 10 

1650-7 Dentists 10 

1650-^ Dental Hygienists, Dental As- 

sistants, Dental Laboratory 

Technicians 15 

1650-9 Registered Nurses, Licensed 

Practical Nurses, Hospital At- 
tendants 15 

1650-10 Optometrists 10 

1650-11 Pharmacists 10 

1650-12 Podiatrists 10 

1650-13 Chiropractors 10 

1650-14 Occupational Therapists, Phys- 
ical Therapists 10 

1650-15 Speech Pathologists and Audi- 
ologists 10 

1650-16 Medical Laboratory Workers 10 

1650-17 Radiologic Technologists 10 

1650-18 Medical Record Librarians. 10 

1650-19 Dietitians 10 

1650-20 Hospital Administrators 10 

1650-21 Sanitarians 10 

1650-22 Veterinarians 10 

Scientific and Technical Occupations 

1650-23 Engineers 

Aerospace, Agricultural, Ce- 
ramic, Chemical, Civil, 
Electrical, Ind *strial. Me- 
chanical, Metallurgical, 

Mining 

1650-24 Environmental Scientists 

Geologists, Geophysicists, 
Meteorologists, Oceanogra- 
phers 

1650-25 Life Science Occupations 

Life Scientists, Biochemists.. 
1650-26 Physical Scientists 

Chemists, Physicists, Astron- 
omers 

1650-27 Technicians 

Engineering and Science, 

1 Draftsmen 



Bulletin 




Price 


No. 


Other Professional and Related 
Occupations 


(cent$) 


1650-28 


Architects 


10 


1650-29 


Clergymen 

Protestant Clergymen, Rab- 
bis, Roman Catholic 






Priests 


15 


1650-30 


Commercial Artists, Industrial 
Designers, Interior Designers 






and Decorators 


15 


1650-31 


Conservation Occupations 

Foresters, Forestry Aids, Range 






Managers 


15 


1650-31 


Counseling and Placement 
Occupations 

School Counselors, Rehabilita- 
tion Counselors, Employment 
Counselors, College Place- 






ment Officers 


15 


1650-33 


Home Economists 


10 


1650-34 


Landscape Architects 


10 


1650-35 


Lawyers 


10 


1650-36 


Librarians, Library Technicians.. 


15 


1650-37 


Mathematicians and Related Oc- 
cupations 





Mathematicians, Statisti- 
cians, Actuaries 

1650-38 Models 

1650-39 Performing Arts Occupations 

Actors and Actresses, Danc- 
ers, Musicians and Music 
Teachers, Singers and 

Singing Teachers 

1650-40 Photographers, Photographic 

Laboratory Occupations 

1650-41 Programers, Systems Analysts, 

Electronic Computer Operating 

Personnel 

1650-42 Psychologists 

1650-^3 Recreation Workers 

1650-44 Social Scientists 

Anthropologists, Economists, 
Geographers, Historians, 
Political Scientists, Soci- 
ologists 



15 

10 



15 



15 



15 

10 

10 



15 



15 


1650-45 


> Social Workers 


10 




1650-46 


Surveyors 


10 




1650-47 


Teachers 




15 




Kindergarten and Elemen- 






tary School Teachers, Sec- 
ondary School Teachers, 
College and University 
Teachers 


15 


15 




15 


1650-48 


Urban Planners 


10 




1650-49 


Writing Occupations 








Newspaper Reporte*^, Tech- 




15 




nical Writers 


15 



OCCUPATIONAL OUTLOOK REPRINT SERIES — (Cont’d) 



Bulletin 




Price 


Bulletin 




Price 


No. 




(centa) 


No. 




(cente) 


CLERICAL AND RELATED OCCUPATIONS 




Mechanics, Automobile 












Painters, Automobile 




1650-50 


Bookkeeping Workers, Office Ma- 






Trimmers and Installation 






chine Operators 


10 




Men (Automobile Uphol- 




1650-51 


Cashiers 


10 




sterers) , Automombile 
Parts Countermen, Auto- 




1650-52 


Receptionists 


10 






1650-53 


Shipping and Receiving Clerks 


10 




mobile Service Advisors, 




1650-54 


Stenographers and Secretaries, 






Gasoline Service Station 






Typists 


10 




Attendants 


20 


1650-55 


Telephone Operators 


10 


1650-80 


Air-Conditioning, Refrigeration, 












and Heating Mechanics 


10 




SALES OCCUPATIONS 




l(i50-81 


Appliance Servicemen 


10 








1650-^82 


Bowling-Pin-Machine Mechanics 


10 


1650-56 


Automobile Salesmen 


10 


1650^3 


Business Machine Servicemen.... 


15 


1650-57 


Insurance Agents and Brokers 


10 


1650-^ 


Diesel Mechanics, Farm Equip- 


10 


1650-58 


Retail Trade Salesworkers, 






ment Mechanics 




Wholesale Trade Salesworkers, 




1650-85 


Electric Sign Servicemen 


10 




Manufacturers' Salesmen 


15 


1650-.86 


Maintenance Electricians, Indus- 




1650-59 


Real Estate Salesmen and Brok- 






trial Machinery Repairmen, 






ers 


10 




Millwrights 


15 


1650-60 


Securities Salesmen 


10 


1(550-87 


Instrument Repairmen 


10 






1650-^88 


Jewelers and Jewelry Repairmen, 






SERVICE OCCUPATIONS 






Watch Repairmen 


15 






1650-89 


Television and Radio Service 




1650-61 


Barbers, Cosmetologists 


10 




Technicians 


10 


1650-62 


Building Custodians 


10 


1650-90 


Vending Machine Mechanics 


10 


1650-63 


Cooks and Chefs, Waiters and 












Waitresses 


10 




Other Manual Occupations 




1650-64 


FBI Special Agents 


10 








1650-65 


Firefighters 


10 


1650-91 


Blacksmiths 


10 


1650-66 


Police Officers, State Police Of- 




1650-92 


Boilermaking Occupations 


10 




ficers 


15 


1650-93 


Dispexiding Opticians, Optical 




1650-67 


Private Household Workers... 


10- 


1850-94 


Mechanics 

Driving Occupations 


10 




SKILLED AND OTHER MANUAL 






Over-the-road Truckdrivers, 






OCCUPATIONS 






Local Truckdrivers, Route- 
men, Intercity Busdrivers, 






Building Trades 






Local Transit Busdrivers, 




1650-68 


Asbestos and Insulating Workers 


15 




Taxi Drivers 


20 


1650-69 


Bricklayers, Stonemasons, Marble 




1650-95 


Factory Operatives 






Setters, Tile Setters, Terrazzo 






Assemblers, Electroplaters, 






Workers ; 


20 




Inspectors, Power Truck 




1650-70 


Carpenters, Painters and Paper- 






Operators, Production 






hangers, Glaziers 


20 




Painters 


15 


1650-71 


Cement Masons, Lathers, Plas- 




1650-96 


Foremen 


10 




terers 


20 


1650-97 


Furniture Upholsterers 


10 


1650-72 


Construction Laborers and Hod 




165C-r>8 


Machining Occupations 






Carriers 


15 




All-round Machinists, Ma- 




1650-73 


Electricians (Construction) 


15 




chine Tool Operators, Tool 




1650-74 


Elevator Constructors, Structure 






and Die Makers, Instru- 






al'Ornamental and Reinforc- 






ment Makers (Mechani- 






ing-Iron Workers, Riggers, Ma- 






cal) , Setup Men (Ma- 






chine Movers 


15 




chine Tools), Layout Men 


15 


1650-75 


Floor Covering Installers 


15 


1650-99 


Meat Cutters 


10 


1650-76 


Operating Engineers (Construc- 




1650-100 


Motion Picture Projectionists 


10 




tion) 


15 


1650-101 


Printing Occupations 




1650-77 


Plumbers and Pipefitters 


15 




Composing Room Occupa- 




1650-78 


Roofers, Sheet-Metal Workers.... 


15 




t i o n s , Photoengravera, 
Electrotypers and Stereo- 






Mechanics and Repairmen 






typers, Printing Pressmen 
and Assistants, Litho- 
graphic Occupations, Book- 




1650-79 


Automobile Service Occupations 










Automobile Body Repairmen, 






binders and Related Work- 






Automobile Mechanics, 

Truck Mechanics and Bus 






P|f¥t 


20 






1650-102 


Shoe Repairmen 


10 
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OCCUPATIONAL OUTLOOK 



Bulletin Price 

No. (cents) 

Other Manu**' Occupations — (Cont’d) 

1650-103 Str.cionary Engineeis, Stationary 

Firemen (Boiler) 10 

1650-104 Waste Water Treatment Plant 

Operators 10 

1650-105 Welders, Oxygen and Arc Cut- 
ters 10 



SOME MAJOR INDUSTRIES AND THEIR 
OCCUPATIONS 



1650-106 Agriculture 

Cooperative Extension Ser- 
vice Workers, Soil Scien- 
tists, Soil Conservationists, 

Other Profe^ional Work- 
ers, Farm Service Jobs 20 

1650-107 Petroleum and Natural Gas Pro- 

duction and Processing, Petro- 
leum Refining 15 

1650-108 Aircraft, Missile, and Spacecraft 

Manufacturing 15 

1650-109 Aluminum Industry 15 

1650-110 Apparel Industry 15 

1650-111 Atomic Energy Field 15 

1650-112 Electronics Manufacturing 15 

1660-113 Industrial Chemical Industry 15 

1650-114 Iron and Steel Industry 15 

1650-115 Motor Vehicle and Equipment 

Manufacturing 15 

1650-116 Paper and Allied Products In- 
dustries 15 



1650-117 Civil Aviation 

Pilots and Copilots, Flight 
Engineers, Stewardesses, 
Aircraft Mechanics, Air- 
line Dispatchers, Air Traf- 
fic Controllers, Ground Ra- 
dio Operators and Tele- 
typists, Traffic Agents and 

Clerks 20 

1650-118 Electric Power Industry 

Powerplant Occupations, 
Transmission and Distri- 
bution Occupations, Custo- 
mer Service Occupations.... 15 



REPRINT SERIES — (Cont’d) 



Bulletin 




Price 


No. 




(cents) 


1650-119 


Merchant Marine Occupations 
Licensed Merchant Marine 






Officers, Unlicensed Mer- 






chant Seamen 


15 


1650-120 


Radio and Television Broadcast- 


" ■' 




ing 

Radio and Television An- 






nouncers, Broadcast Tech- 






nicians 


15 


1650-121 


Railroads 





Locomotive Engineers, Loco- 
motive Firemen (Helpers), 
Conductors, Brakemen, 
Telegraphers, Telephoners, 
Towermen, Station Clerks, 
Clerks, Shop Trades, Sig- 
nal Department Workers, 
Track Workers, Bridge and 





Building Workers 


20 


1650-122 


Telephone Industry 

Central Office Craftsmen, 
Central Office Equipment 
Installers, Linemen and 
Cable Splicers, Telephone 
and PBX Installers and 






Repairmen 


15 


1650-123 


Restaurants 


10 


1650-124 


Banking 

Bank Clerks, Tellers, Bank 






Officers 


15 


1650-125 


Insurance Business 


10 


1650-126 


Hotels 

Bellmen and Bell Ca]itains, 
Front O/fice Clerks, 
Housekeepers and Assist- 
ants, Managers and Assist- 






ants 


15 


1650-127 


Government (Except Post Office) 
Federal Civilian Employ- 
ment, State and Local Gov- 






ernments, Armed Forces.... 


15 


1650-128 


Post Office Occupations 






Mail Carriers, Postal Clerks 


15 



Available from the Superintendent of Documents, Washington, D.C., 20402, 
or from any of the regional offices of the Bureau of Labor Statistics, U.S. Department of Labor. 



1603-A Federal Bldg. 
Boston, Mass. 02203 



341 Ninth Ave. 

New York, N.Y. 10001 



1317 Filbert St. 
Philadelphia, Pa. 19107 



1371 Peachtree St., NE. 
Atlanta, Ga. 30309 



9U Walnut St. 

Kansas City, Mo* 64106 
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450 Golden Gate Ave., Box 36017 
San Francisco, Calif. 94102 
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